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@ Adhesive sheet materials for signmaking machines. 



@ Adhesive sheet material (10) for signmaking ma- 
chines including a carrier tape (20). a release liner 
(16) and a sign tape (21,2V) between the carrier 
tape (20) and release liner (16). Either the carrier 
tape (20) or release liner (16) has a high degree of 
elongation, and characters are defined in the sign 
tape (21, 21*) by contacting the high elongation 
carrier tape (20) or release liner (16) with a 
character-forming tool of a signmaking machine. 
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The present invention relates to the field of 
adhesive sheet materials for use in various types of 
signmaking apparatus with which a sign comprising 
alphanumeric information or other symbols is cut or 
otherwise formed in a layer of sheet material hav- 5 
ing pressure sensitive adhesive, following which the 
cut sign is separated from the sheet material for 
affixation to a surface. 

Several types of signcuttfng apparatus suitable 
for forming signs from adhesive sheet material are 10 
known in the graphic arts field, and adhesive sheet 
materials for use in such machines are available 
commercially. The machines are used to cut signs 
which may consist of letters, numbers, symbols, 
designs etc., including combinations thereof, as 15 
required to convey the desired information. The 
signs may be used primarily for information pur- 
poses, such as signage used In factories and other 
industrial or commercial facilities, or for decorative 
purposes- 20 

One known trj^ of adhesive sheet material is 
a three layer construction consisting of a relatively 
thick and inflexible film coated with pressure sen- 
sitive adhesive that is sandwiched between a highly 
flexible polyester carrier film along its one surface 25 
and a relatively inflexible release liner over its 
adhesive layer. Signs are made with a machine 
that Includes dies which contact, but do not cut, the 
flexible carrier film, and force is transmitted through 
the carrier to cut a sign in the intennediate inflexi- 30 
ble film material. Thus, the die does not directly 
contact or penetrate the intenmediate layer in this 
method of sign cutting. 

Microprocessor controlled X-Y plotters have 
come into widespread use in recent years in the 35 
graphic arts industry and they have been employed 
to provide a second type of signcutting apparatus 
for producing signs from pressure sensitive adhe- 
sive sheet materials. The plotter type of signmak- 
ing machines use a knife or razor as a tool for 4o 
cutting signs in adhesive sheet materials. Move- 
ment of the knife and sheet material in a machine 
of this type are directed by a CPU and pro- 
grammed instructions so as to cut the sheet ma- 
terial in a sign of the selected configuration. These 45 
machines use a two-layer adhesive sheet material 
construction consisting of a base tape such as a 
plastic film coated with adhesive, and a release 
liner over the adhesive. The base tape is contacted 
directly by the cutting tool of the machine which 50 
penetrates the base tape through to the liner. 

A new signmaking apparatus is described in a 
commonly-assigned co-pending patent application 
identified below which utilizes a dual-acting sole- 
noid to rapidly reciprocate a plunger to form a sign 55 
in adhesive sheet material. The new machine is 
capable of forming signs with various types of 
adhesive sheet materials. 



We have developed new adhesive sheet ma- 
terials for signmaking apparatus to provide a ma- 
terial having improved physical characteristics, 
such as with respect to tear resistance and cut- 
tability. Another principal objective of the invention 
is to provide a novel construction for adhesive 
sheet material suitable for use with various types of 
signmaking machines. Another principal objective 
is to provide an improved adhesive sheet material 
for sign formation of the type in which a sign tape 
is sandwiched between a carrier tape and a liner. A 
more specific objective of the invention is to pro- 
vide a new adhesive sheet material for signmaking 
machines that is particulariy useful for the new 
signmaking machine described immediately above. 
Other objectives of the invention will become ap- 
parent from the detailed description which follows. 

Adhesive sheet materials for graphic arts sign- 
making of the present invention include a sign tape 
comprising the combination of (1) a base layer, (2) 
a layer of nonwoven scrim embedded along a 
surface of or within the base layer, and (3) a layer 
of pressure sensitive adhesive. A release liner is 
releasably adhered to the adhesive layer of the 
sign tape to cover and protect the adhesive until a 
sign made from the tape is to be applied to an 
object, and a carrier tape is releasably adhered 
over the surface of the sign tape opposite from the 
liner. 

Description of tlie Drawings 

The present invention is described hereinafter 
by reference to the following drawings In which: 
Fig. 1 is an exploded view of a first pressure 
sensitive adhesive sheet material in accordance 
with the present invention; 
Fig. 2 is a perspective view of the sheet materia! 
of Fig. 1 with Its several layers joined together; 
Fig. 3 is a sectional view of the sheet material of 
Figs. 1 and 2 with the several layers joined 
together; 

Fig. 4 is a perspective view, with a portion 
broken away, Illustrating one method of forming 
a sign from the sheet material of Figs. 1-3; 
Fig. 5 is a perspective view illustrating the step 
of removing the sign formed in Fig. 4 from other 
layers of the material; 

Fig. 6 is a perspective view illustrating the ap- 
plication to a surface of the sign of Figs. 4 and 
5; 

and Fig. 7 is a schematic view Illustrating a 
useful method for forming adhesive sheet ma- 
terials of the invention; and 

Fig. 8 is a perspective view, with portions 
broken away, of a second sheet material of the 
present invention. 
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1. Figs. 1-6 

A pressure sensitive adhesive sheet material 
10 of the present invention is illustrated in ex- 
ploded view in Fig. 1, perspective view in Fig. 2 5 
and sectional view in Fig. 3. As indicated in these 
drawings, sheet nnaterial 10 is a multi-layer struc- 
ture consisting of carrier layer 11 with a layer of 
adhesive 12 on its bottom surface, base layer 13, a 
layer of scrim 14 joined to the layer 13. pressure io 
sensitive adhesive layer 15 on the opposite surface 
of scrim 14, and a release liner 16 covering adhe- 
sive layer 15. Each of these layers is described 
separately in the succeeding paragraphs (a) - (h). 
In the following description, the "tack" of an adhe- ts 
sive is determined in accordance with the proce- 
dure of ASTM D-2979 using a probe with a 1 cm^ 
surface that contacts the adhesive; tack is ex- 
pressed herein in units of grams. The "adhesion" 
of a pressure sensitive adhesive is measured ac- 20 
cording to the procedure of the Pressure Sensitive 
Tape Council, Procedure No. 1, and is expressed 
in terms of grams/cm of width, which is shortened 
to grams/cm in the description: adhesion is mea- 
sured by applying the tape to a steel plate (unless 25 
otherwise stated) and measuring the adhesion in 
accordance with the procedure after 15 minutes of 
dwell time. 

(a) Carrier layer 1 1 is a layer of flexible material 
such as plastic film or paper (preferably satu- 30 
rated with thermoplastic resin), that will be used 

to transfer a sign formed from layer 13 as de- 
scribed later. Carrier layer 11 can be of any 
appropriate thickness, such as in the range of 
about 0.025 to 0.15 mm thick, with about 0.1 35 
mm thick being a preferred thickness for the 
layer. 

(b) Adhesive layer 12 is a layer of low tack 
pressure sensitive adhesive coated onto the un- 
derside of carrier layer 11. Adhesive layer 12 is 4q 
to be releasably adhered to layer 13 during the 
signmaking operation and while a sign including 
base layer 13 is stripped from a sheet 10. 
Further, however, adhesive layer 12 is to release 
cleanly from layer 13 and remain on the carrier 45 
layer 1 1 when a sign Is affixed to a surface. The 
term "releasably adhered" in this description 

and in the claims In reference to adhesive layer 
12 Is defined to mean that the adhesive releases 
from layer 13 during application of a sign with- 50 
out transfer of adhesive to the base layer. Adhe- 
sive layer 12 can be coated onto a surface of 
the carrier at a thickness of about 0.02 to 0.03 
mm. preferably about 0.025 mm. Various low 
tack adhesives are appropriate for layer 12, 55 
such as a low tack latex adhesive for example. A 
carrier layer 11 with an adhesive layer 12 of a 
type having an adhesion to layer 13 in the range 



of about 55 to 185 grams/cm, preferably about 
100 to 160 grams/cm, is especially useful. Ad- 
hesive layer 12 can have a tack in the range of 
about 50 to 100 grams, preferably about 60 to 
80 grams. 

(c) Carrier layer 11 and adhesive layer 12 form 
a carrier tape 20 as an exterior element of the 
composite construction, described below in con- 
nection with Figs. 2 and 3. 

(d) Base layer 13 is a layer of plastic film or 
paper suitable for cutting into a sign. Useful 
plastic films include those made of acrylic poly- 
mers and co-polymers, vinyl polymers and co- 
polymers, polystyrene, cellulose acetate, polyes- 
ter and polycarbonate, and appropriate cast or 
extruded films are commercially available from 
numerous suppliers. Layer 13 preferably is an 
acrylic film when the sheet material is used to 
form signs with the apparatus described below 
In connection with Fig. 4. Base layer 13 can be 
in the range of approximately 0.05 to 0.25 mm 
thick, with about 0.08 to 0.13 mm thick film 
being suitable for most signmaking applications 
in the graphic arts field. Base layer 13 most 
often will be an opaque layer in a selected color, 
but also can be a colored translucent or trans- 
parent layer, and may even Include two or more 
lamina of different colors to provide a sign in 
one color against a different background color. 

(e) Scrim layer 14 is a layer of nonwoven ma- 
terial which is joined to the surface of layer 13 
opposite from the carrier tape, preferably in 
such fashion as to be wholly or partially embed- 
ded in base layer 13. A useful method for com- 
bining scrim layer 14 and film layer 13 is de- 
scribed later in connection with Fig. 7. Various 
materials can be used for scrim layer 14, such 
as nonwoven scrims of polyester fibers, nylon 
fibers, paper fibers, polyolefin fibers, glass fibers 
and blends of two or more of such fibers. Scrim 
layer 14 may be about 0.025 mm to 0.1 mm 
thick, with a scrim layer of about 0.04 to 0.06 
mm thick now being considered optimum. As 
noted above, scrim layer 14 is to be perma- 
nently bonded to or embedded along a surface 
of layer 13. The scrim is almost invisible along 
the surface of layer 13 to which it Is applied, 
and is completely invisible from the opposite 
surface of layer 13, so that it does not in any 
way detract from the appearance of sign made 
from the sheet material. For aesthetic reasons, it 
is most useful to embed scrim layer 14 along 
the surface of base layer 13 that Is covered by 
adhesive layer 15 described in paragraph (f) 
below. In general, the thickness of the combina- 
tion of base layer 13 and scrim layer 14 can be 
in the range of about 0.05 mm to 0.38 mm. 
preferably about 0.08 mm to 0.15 mm. for the 
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materials of the invention; the tensile strength of 
the conn bi nation usually will be in the range of 
about 1 to 5.5 kg/cm of width. It may also be 
noted that the scrim layer 14 can be joined to 
the base tape 13 along its surface in contact 
with carrier tape 20. 

(f) Pressure sensitive adhesive layer 1 5 is joined 
to the scrim layer 14 opposite from layer 13 by 
any suitable technique. For example, adhesive 
layer 15 can be coated over the scrim layer. 
Also, however, pressure sensitive adhesive layer 
15 can be bonded over the scrim layer by a 
transfer lamination technique in which the adhe- 
sive layer 15 is first coated onto a release liner 
16, described in paragraph (h) below, and then 
the exposed surface of adhesive layer 15 is 
laminated over the scrim layer to become bon- 
ded thereto with liner 16 releasably adhered to 
its opposite surface; when liner 16 is removed, 
adhesive layer 15 remains adhered over the 
scrim layer. 

Adhesive layer 15 will be employed to ad- 
here a sign cut from base layer 13 onto a 
selected surface. Many formulations suitable for 
pressure sensitive adhesive layer 15 are known 
In the art and commercially available. Pressure 
sensitive adhesive layer 15 is aggressively and 
permanently tacky at room temperature and is 
to firmly adhere to a variety of dissimilar sur- 
faces upon contact with only finger or hand 
pressure. The tack of adhesive layer 15 can be 
in the range of about 200 to 1 .500 grams, most 
usefully about 400 to 1,000 grams. Layer 15 can 
be In the range of about 0.01 to 0.125 mm thick, 
with an adhesive layer 15 about 0.025 to 0.05 
mm thick being appropriate for most sign ap- 
plications. The adhesive can be transparent, 
translucent or opaque. Also, the adhesive most 
usefully is of a type that will separate well, 
preferably entirely, along the outline of a char- 
acter cut or otherwise formed in base and scrim 
layers 13 and 14, and which has a slow rate of 
flowback after separation. 

(g) Base layer 13, scrim layer 14 and pressure 
sensitive layer 15 are combined to form a sign 
tape 21 as an interior element of the composite 
construction, described below in connection with 
Figs. 2 and 3. 

(h) Liner 16 is releasably adhered over the ex- 
posed surface of pressure sensitive adhesive 
layer 15 in order to protect the adhesive during 
storage of the sheet material and signmaking 
operations. Liner 16 will be removed from a sign 
made from the sheet material to expose adhe- 
sive layer 15 for adhering the sign onto a sur- 
face. Liner 16 may comprise a layer of paper or 
plastic film, such as polyethylene, high density 
polyethylene or polyester, coated or impreg- 



3DCCID: <EP 04S0199A2_I_> 



nated with a suitable release coating, of which 
many types are well known in the art such as 
silicone and carbamate release coatings. The 
term "releasably adhered" as employed In con- 

5 nection with liner 16 in the description and 

claims means that the liner can be peeled from 
the adhesive 15, or the adhesive peeled from 
the liner, without the adhesive transferring onto 
the liner. Most usefully, the adhesion of liner 16 

70 to adhesive 15 is less than the adhesion of the 
carrier tape to base layer 13; the adhesion of 
the liner to adhesive 15 can be very low, such 
as in the range of about 4 grams/cm to 16 
grams/cm, with an adhesion of about 6 

75 grams/cm providing for excellent release of the 
liner from the adhesive. Liner 16 will be a sec- 
ond exterior layer of the composite construction 
as described next In connection with Figs. 2 and 
3. 

20 Fig. 2 illustrates adhesive sheet material 10 

with its various layers joined together in the appro- 
priate sequence. Carrier tape 20 consisting of car- 
rier layer 11 and low tack adhesive layer 12 is one 
exterior layer of the composite construction and 

25 release liner 16 is the other exterior layer of the 
construction. Sign tape 21 consisting of base layer 
13 with scrim layer 14 embedded along one of its 
surfaces and pressure sensitive adhesive layer 15 
over the scrim is the interior layer of the composite 

30 construction sandwiched between exterior layers 
20 and 16. A corner of the sheet is illustrated In 
Fig. 2 as being separated into layers 20, 21 and 16 
to clarify the construction of sheet material 10. The 
sectional view of Rg. 3 further illustrates the com- 

35 posite multilayer structure of adhesive sheet ma- 
terial 10. 

Sheet material 10 as described above is of a 
construction suitable for indirect forming of a sign 
in sign tape 21 by contacting the sheet material 

40 with an appropriate apparatus through either liner 
16 or carrier tape 20. Whichever of these layers is 
to be contacted by the signmaking apparatus 
should have a high elongation, such as at least 
about 300% elongation, optimally about 500% 

46 elongation, and the other exterior layer should have 
a low elongation such as in the range of about 30% 
to 100%, optimally about 50% elongation. Thus, 
sign tape 21 can be formed into a sign by contact- 
ing either a high elongation carrier tape 20 or high 

50 elongation liner 16 as selected, with suitable dies. 
In this type of indirect signcutting, the dies contact 
the layer with high elongation and the force Is 
transmitted through said layer to cut the sign tape 
into the selected sign, even though the die does 

65 not directly contact or penetrate the intermediate 
sign tape. Another apparatus for indirect forming of 
intermediate base tape layer 21 is the new sign- 
making machine described below in connection 
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with Fig. 4, 

In addition, tlie sign tape 21 is to have a low 
elongation of about 1% to 50%, most usefully 
about 1% to 10%, in order for characters to be 
formed in the sign tape by a character-forming 
mechanism contacting a high elongation liner 16 or 
carrier tape 20 as stated above. Thus, for the 
adhesive sheet materials of the invention, the sign 
tape 21 (including base layer 13, scrim 14 and 
adhesive layer 15) should have a low elongation of 
about 1% to 50% (especially about 1 to 10%) and 
either the carrier tape or liner should have a high 
elongation of at least about 300% (especially about 
500%) or higher; the elongation of the other of the 
carrier tape or liner is less critical but generally 
should be about 30% to 100%. 

Prior art adhesive sheet materials suitable for 
indirect signmaking have generally employed a lay- 
er of acrylic film or vinyl coated paper with adhe- 
sive on one surface as the interior layer of the 
construction. However, we have found that the prior 
art constructions have disadvantageous characteris- 
tics, particularly low tear propagation resistance, 
which can lead to unsatisfactory separation or 
"weeding" of the sign from the surrounding waste 
portion of the sign tape. As used in this description 
and in the claims "tear propagation resistance" is 
as determined according to ASTM D-1938, titled 
Tear Propagation Resistance of Plastic Film and 
Thin Sheeting by a Single Tear Method. Scrim 
layer 14 included in sheet material 10 described 
above is employed to increase the tear propagation 
resistance of base layer 13 of the construction 
without adversely affecting cuttability of the sign 
tape. We have found that the nonwoven structure 
of scrim layer 14 provides tear propagation resis- 
tance in all directions. The following test data dem- 
onstrate the manner in which combining scrim lay- 
er 14 with a base layer 13 can enhance tear 
propagation resistance: 

(a) base layer 13 consisting of acrylic film 0.075 
mm thick: the tear propagation resistance was 
measured at 26 grams; 

(b) layer 13 consisting of the same 0.075 acrylic 
film as (a) with a 0.038 mm thick polyester 
nonwoven scrim layer 14 embedded along one 
surface of the film: the tear propagation resis- 
tance was measured at 260 grams. 

The above data show a dramatic ten-fold Increase 
in the tear propagation resistance of a particular 
layer 13 when constructed according to the Inven- 
tion to include a scrim layer 14. In constructions 
using other scrim and base layers, tear propagation 
resistance was increased in the range of about 
50% to over 1600% by joining scrim to the base 
layer. In order to meet the objectives of the present 
invention, the base layer 13 and scrim layer 14 of 
the sign tape should have a tear propagation resis- 



tance of at least about 40 to 1,000 grams when 
joined together, most usefully about 250 to 600 
grams, in order to ensure good separation of a cut 
sign from other elements of the sheet material. 

5 The particular materials employed for the var- 

ious layers described above of sheet material 10 
will depend to a large extent upon the characteris- 
tics desired for a sign made from the sheet ma- 
terial and the apparatus employed to produce a 

10 sign from the sheet material. The following Exam- 
ple 1 describes a specific sheet material 10 devel- 
oped for a particular signmaking machine de- 
scribed later. 
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EXAMPLE 1 



Sheet material 10 of the following construction 
was produced and tested for utility for graphic arts 
signcuttlng. 

20 (a) Carrier tape 20 

A carrier layer 1 1 of paper saturated with acrylic 
resin to reduce moisture absorption, with an 
elongation of about 50%; and layer 12 of low 
tack pressure sensitive adhesive on one surface 

26 of the carrier layer 1 1 with a adhesion of about 
110 grams/cm when characters 5 cm and larger 
are to be cut from the material, and an adhesive 
with an adhesion of about 150 grams/cm when 
characters 5 cm and smaller are to be cut. Total 

30 thickness of layers 11 and 12 was about 0.125 
mm. 

(b) Sign tape 21 

A base layer 13 of acrylic film 3 mils thick; a 
scrim layer 14 embedded in layer 13 consisting 

36 of nonwoven polyester scrim 0.038 mm thick; 
and a layer of pressure sensitive adhesive 15, 
0.025 mm thick, over the exposed surface of the 
scrim layer. The base and scrim layers 13 and 
14 of the sign tape had a tear propagation 

40 resistance of 260 grams and an elongation of 
about 40% when combined as described. 
. (c) Liner 16 

High density polyethylene coated with silicone, 
0.075 mm thick, with 500% elongation, and hav- 

46 ing an adhesion to adhesive layer 1 5 of about 4 
grams/cm. 

The sheet material of Example 1 thus comprises a 
scrim-reinforced pressure sensitive adhesive acryl- 
ic film as the sign tape from which signs will be 
50 made, covered on one surface by a carrier tape 
with low tack adhesive, and with a high elongation 
liner covering the pressure sensitive layer 15 of the 
sign tape. 

Figs. 4-6 illustrate the operations of forming a 
55 sign with the sheet material of Example 1 and 
application of the sign to a surface. 

Fig. 4 depicts sheet material 10 of Example 1 
employed to form a sign with the new signmaking 
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apparatus described in commonly-assigned Euro- 
pean patent application Serial No. 
filed on the same date herewith, entitled Sign- 
making Machine, Jambor et al., the disclosure of 
which is incorporated herein by reference for more 
complete details of the apparatus. Referring to Fig. 
4, the new signmaking apparatus Includes a dual- 
acting solenoid 30 driving a plunger 31 at a high 
rate of speed such as in the range of 500 to 1 ,000 
cycles per second. The solenoid is controlled by a 
CPU unit and an appropriate program of instruc- 
tions so as to form a sign as input by an operator 
with a keyboard. As shown in Fig. 4, sign 32, 
illustrated as the word SIGN, is cut in sign tape 21 
by the solenoid-driven reciprocating plunger 31 
contacting liner 16 which is of high elongation as 
noted in Example 1 . The impact force is transmit- 
ted through liner 16 to sign tape 21 so as to define 
the several letters of the sign. The mirror image of 
the sign is formed in this fashion when liner 16 is 
the impact layer for indirect sign formation. Fig. 4 
shows the letter S completed and the letter I in the 
process of being formed (or the sign can be 
formed in the reverse order by first cutting the 
letter N). The operation of Fig. 4 is continued until 
an entire sign is formed from the sheet material 10, 
which can include alphanumeric characters such as 
letters and numbers, punctuation signs, and the 
like. 

Turning now to Fig. 5, after a complete sign 
has been formed in sheet material 10 in the man- 
ner shown in Fig. 4, the liner 16 and waste portion 
of sign tape 21 surrounding the characters and any 
cut-out portions are peeled from the sign and car- 
rier tape, as indicated by arrow 33. During the 
peeling operation, the letters of the word SIGN 
formed from sign tape 21 remain releasably ad- 
hered to adhesive layer 12 of the carrier tape 20 
and are thereby separated from the balance of the 
sheet material 10, Each letter of the word SIGN 
consists of a section of base tape 21 including 
base layer 13, scrim layer 14 and pressure sen- 
sitive adhesive layer 15. The entire sign is sepa- 
rated from the balance of sheet material 10 in this 
fashion so that the complete word SIGN is releas- 
ably adhered to a section of carrier tape 20. (The 
sign also can be separated from sheet material 10 
by peeling the cannier tape from the sheet, with the 
characters being releasably adhered to the carrier 
tape.) 

The cut sign is then applied to a surface 35 in 
the manner illustrated in Fig. 6. With the letters of 
SIGN still releasably adhered to a section of carrier 
tape 20, the adhesive layer 15 on the underside of 
each letter of SIGN 32 is firmly pressed against 
surface 35 to adhere the letters to the surface. 
After this has been completed, carrier tape 20 is 
peeled from the outer face of the letters in the 



manner illustrated by arrow 36, during which opera- 
tion the adhesive layer 12 of the carrier tape clean- 
ly separates from the outer surface of each letter. 
The adhesion of adhesive 12 to the letters is sub- 

5 stantially less than the adhesion of pressure sen- 
sitive adhesive layer 15 to surface 35 so that the 
carrier tape can be peeled from the letters without 
separating the letters from surface 35. 

During development of the present invention, it 

10 was found that sheet material 10 of the invention of 
the type described in Example 1 exhibited ex- 
cellent cuttability and high tear resistance so that 
clean cut lines were formed in sign tape 21 during 
the signmaking operation and, further, that the 

75 characters can be readily peeled from the waste 
portion of sign tape 21 without tearing the letters or 
waste portion of the sign tape. 

The following examples describe additional ad- 
hesive sheet materials for signmaking machines 

20 made according to our invention. 

EXAMPLE 2 

A second sheet material 10 was made includ- 
25 ing the same elements as the sheet material of 
Example 1 except that the base layer 13 of the 
sign tape was a plastic film of polystyrene, 0.075 
mm thick. The base and scrim layers of the sign 
tape had a tear propagation resistance of 280 
30 grams and an elongation of about 4% when com- 
bined as described. 

EXAMPLE 3 

35 A third sheet material 10 was made including 

the same elements as the sheet material of Exam- 
ple 1 except that the base layer 13 of the sign tape 
was a plastic film of polycarbonate, 0.05 mm thick 
and adhesive layer 15 was 0.05 mm thick. The 

40 base and scrim layers of the sign tape had a tear 
propagation resistance of 230 grams and an elon- 
gation of about 39% when combined as described. 

EXAMPLE 4 

45 

Another sheet material 10 was made including 
the same elements as the sheet material of Exam- 
ple 1 except that the scrim layer 14 of the sign 
tape was a 0.05 mm thick scrim of wetlaid non- 
50 woven paper fibers and adhesive layer 15 was 0.05 
mm thick. The base and scrim layers 13 and 14 of 
the sign tape of this Example had a tear propaga- 
tion resistance of about 45 grams and an elonga- 
tion of about 3.8% when combined as described 
55 previously. 

EXAMPLE 5 
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A fifth sheet material 10 was made including 
the same elements as the sheet material of Exam- 
ple 1 except that the scrim layer 14 of the sign 
tape was a 0.075 mm thick layer of non woven 
polyester scrim and adhesive layer 15 was 0.05 
mm thick. The base and scrim layers 13 and 14 of 
the sign tape of this Example had a tear propaga- 
tion resistance of about 430 grams and an elonga- 
tion of about 45% when combined as described 
previously. 

The sheet materials of Examples 2-5 also pro- 
vided satisfactory results when used to form signs 
with the apparatus described above in connection 
with Fig. 4 

2. Fig. 7 

Sign tape 21 of the type described above com- 
prising a base, scrim and pressure sensitive adhe- 
sive layers is not commercially available, and we 
have developed a useful process for combining the 
scrim layer with the base layer, which is illustrated 
in Fig. 7. 

A web of base layer 13 is unwound from a 
supply roll 60 thereof and led to the nip between 
applicator roll 61 and back-up roll 62 of a coating 
station including a pan 63 containing a bath of 
solvent 64. A web of scrim 14 Is unwound from a 
supply roll 65 thereof and also led to the nip 
between rolls 61 and 62. The solvent from pan 63 
is applied to the surface of scrim 14 that contacts 
roller 61. The combined webs of base layer 13 and 
scrim 14 are led under an idler roller 66 and over a 
wire wound rod 67 which meters the amount of 
solvent applied to scrim layer 14. The solvent pen- 
etrates through the pores of nonwoven scrim layer 
14 so as to contact and soften or slightly dissolve 
the contacting surface of base layer 13, which 
enables the scrim to become embedded into the 
slightly softened surface of the base layer. The 
combined webs are led around rollers 68 and 69 
and then through a drying oven 70 to drive off 
excess solvent. After drying, a web of liner 16 
carrying adhesive layer 15 is withdrawn from sup- 
ply roll 71 thereof and nipped in at rollers 72 and 
73 so as to bond and transfer adhesive layer 15 
over the scrim layer 14, following which the com- 
posite sheet material is wound onto rewind roll 74. 
The scrim layer 14 is thereby firmly embedded In 
or fused to the base layer 13 and cannot be 
separated from It without destroying the combined 
layers. Another method which can be used to com- 
bine the base layer and scrim layer in the desired 
fashion is to join the scrim layer to the base layer 
with a combination of heat and pressure, but we 
have found the solvent bonding method as de- 
scribed to be preferable at the present stage of our 
development work. 
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3. Fig. 8 

Fig. 8 illustrates a second adhesive sheet ma- 
terial 10' constructed in accordance with the 
5 present invention. An element of sheet material 10* 
that is the same as a corresponding element of 
sheet material 10 previously described is identified 
by the same reference numeral. 

Sheet material 10' includes a sign tape 21' in 

10 which the base layer 13 is made with two laminae 
13a and 13b of plastic film and the scrim layer 14 
is sandwiched between laminae 13a and 13b: thus, 
in this second embodiment, the scrim layer Is 
embedded within the base layer. To produce this 

76 construction, scrim layer 14 can be joined first to 
either lamina 13a or 13b, such as by the solvent 
process illustrated and described with respect to 
Fig. 7, following which the other lamina can be 
joined to the scrim layer by heat and pressure 

20 lamination. 

The remaining elements of sheet material 10' 
are the same as previously described. Carrier tape 
20 is an exterior element of the composite con- 
struction, and its low tack adhesive layer 12 is 

25 releasably adhered to lamina 13a of base layer 13. 
Liner 16 Is releasably adhered over the exposed 
surface of pressure sensitive adhesive layer 15 of 
sign tape 21'. 

Sheet material 10' is used to form signs with 

30 an appropriate signmaking apparatus in the same 
manner as described above. 

The construction of base layer 13 of sign tape 
21 ' can reduce edge cud as compared to the base 
layer of sheet material 10 inasmuch as the laminae 

36 13a and 13b along opposite surfaces of scrim layer 
14 serve to cancel out the effects of shrinking or 
curling which may develop. Also, the two laminae 
can be of different colors which may be of interest 
in some sign applications, and the two laminae can 

40 be of dissimilar films to take advantage of differing 
functionalities of various films. Another advantage - 
of sheet material 10' is that it has two smooth film 
surfaces along both sides of the sign tape, and 
either surface would be aesthetically pleasing when 

45 a sign made from the tai^e is applied to a transpar- 
ent surface such as glass or plastic panel. 

In the preceding description, base tapes 13 
and 13' of sheet materials 10 and 10', respectively, 
have been Illustrated and described as being made 

50* with pre-formed plastic films. However, the sheet 
materials can be made by casting plastic over one 
or both surfaces of the scrim layer. For example, 
sheet material 10 can be made by casting a layer 
of acrylic polymer onto a web of scrim. Thus, as 

55 used in the description and in the claims, the terms 
"plastic film" layer or lamina is defined to include 
both a pre-formed film or lamina of plastic and a 
film or lamina of plastic cast onto a scrim layer. 

7 
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There has been described improved adhesive 
sheet materials of the type comprising a sign tape 
including a plastic film layer and a tacky pressure 
sensitive adhesive layer sandwiched between a 
carrier tape and a release liner. In accordance with £ 
our present invention, the plastic film layer, which 
may include one or more laminae, of the sign tape 
is reinforced with a layer of nonwoveh scrim ma- 
terial which is wholly or partially embedded along a 
surface of the film layer. Our new constructions u 
provide sheet materials wherein the sign tape has 
enhanced tear propagation resistance, which in turn 
results in excellent fracturing or cutting of the sign 
tape when a sign is defined therein with a sign- 
making machine. Also, separating waste material n 
from a defined sign of the sign tape is enhanced 
by reason of the reinforcement of the plastic film 
layer and, further, the sign tape exhibits a reduced 
tendency to tear when a sign is separated from the 
balance of the sign tape. go 

The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may. both, separately and in any com- 
bination thereof, be material for realising the inven- 
tion in diverse forms thereof. 25 

Claims 

1. Adhesive sheet material for signmaking ma- 
chines of the type comprising 30 

[a] a can-ier tape (20) including a carrier 
layer (11) and a low tack pressure sensitive 
adhesive layer (12) along a surface thereof. 

[b] a sign tape (21) including a base layer 

(13) and a tacky pressure sensitive adhe- 35 
sive layer (15) along a first surface thereof, 
and 

[c] a release liner (16), 

arranged with the adhesive layer (12) of the 
carrier tape (20) releasably adhered to a 4o 
second surface of the base layer (13) of the 
sign tape (21) and the release liner (16) 
releasably adhered to the adhesive layer 
(15) of the sign tape (21). 

characterized in that 45 
the base layer (13) of the sign tape (21) 
includes a layer of embedded nonwoven 
scrim (14) and has an elongation of about 
1% to 50% and a tear propagation resis- 
tance of at least about 40 to 1,000 grams. so 
and one of the carrier tape (20) and release 
liner (16) has a high degree of elongation 
and the other has a low degree of elonga- 
tion. 

55 

2. Adhesive sheet material according to claim 1 
further characterized in that: 

one of the carrier tape (20) and release 




liner (16) has an elongation of at least about 
300% and the other has an elongation of about 
30% to 100%. 

3. Adhesive sheet material according to claim 1 
further characterized in that: 

the base layer (13) of the sign tape (21) 
includes one plastic film lamina and the layer 
of nonwoven scrim (14) is embedded along a 
surface thereof. 

4. Adhesive sheet material according to claim 1 
further characterized in that: 

the base layer (13) of the sign tape (2) 
includes two plastic film laminae (13a, 13b) 
and the layer of nonwoven scrim (14) is em- 
bedded between said laminae (13a, 13b). 

5. An adhesive sheet material according to any 
one of claims 1-4 further characterized in that: 

the nonwoven scrim layer (14) is about 
0.025 to 0-1 mm thick and comprises polyes- 
ter, paper, glass, polyolefin or nylon fibers. 

6. An adhesive sheet material according to any 
one of claims 1-4 further characterized in that: 

the base layer (13) of the sign tape (21) 
includes acrylic film, polystyrene film or poly- 
carbonate film. 

7. An adhesive sheet material according to any 
one of claims 1-4 further characterized in that: 

the carrier tape (20) has an adhesion to 
the second surface of the sign tape (21) of 
about 55 to 185 grams/cm, and the release 
liner (16) has an adhesion to the adhesive 
layer (15) of the sign tape (21) less than the 
adhesion of the carrier tape (20) to the sign 
tape (21). 

8. An adhesive sheet material according to any 
one of claims 1-4 further characterized in that: 

the carrier tape (20) has an elongation of 
about 30% to 100%. the liner (16) has an 
elongation of at least about 300%, sign char- 
acters are formable in the sign tape (21) upon 
the application of character forming force along 
the liner (16), and a sign formed in the sign 
tape is separable from the sheet material along 
with the carrier tape (20). 

9. A method for producing adhesive sheet ma- 
terial of the type comprising [a] a carrier tape 

(20) including a carrier layer (11) and an adhe- 
sive layer (12) consisting of a low tack adhe- 
sive along a surface thereof, [b] a sign tape 

(21) including a base layer (13) and a tacky 
pressure sensitive adhesive layer (15) along a 
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first surface thereof, and [c] a release liner 
(16). arranged with adhesive layer (12) of the 
carrier tape (20) releasably adhered to a sec- 
ond surface of the plastic film layer (13) of the 
sign tape (21) and the release liner (16) releas- s 
ably adhered to the adhesive layer (15) of the 
sign tape (21), 

characterized as including the steps of 

(1) joining a web of nonwoven scrim (14) 

and a web of base layer (13); io 

(2) laminating a web consisting of release 
liner (16) and pressure sensitive adhesive 
layer (15) to one surface of the product of 
step (1) to join the adhesive layer (15) 
thereto: and 15 

(3) applying a web of carrier tape (20) over 
a second surface of the product of stiBp (1 ). 

10. A method according to claim 9 further char- 
acterized as including the steps of: 20 
joining the web of nonwoven scrim (14) and 

the web of base layer (13) by combining the 
webs, applying solvent through the nonwoven 
scrim (14) to soften an adjacent surface of the 
plastic film layer (13). and applying pressure to 25 
at least partially embed the scrim (14) in the 
base layer (13). 

11. A method according to claim 9 further char- 
acterized as including the steps of 30 

joining the web of nonwoven scrim (14) to 
a web of plastic film as a first lamina (13a) of 
the base layer (13), and thereafter joining a 
second web of plastic film to the scrim as a 
second lamina (13b) of the base layer, with the 35 
scrim (14) between the first and second 
laminae (13a, 13b). 

12. A method according to claim 9, 10 or 11 
further characterized as including, as step (1), 40 
joining nonwoven scrim (14) to acrylic film, 
polystyrene or polycarbonate plastic film. 
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